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1, GENERAL 


1.01 This section provides description and 

principles of operation for motor units. 
It is reissued to include additional information 
on synchronous, series governed , and series 
governed variable speed motor units. Since 
it is a general revision, marginal arrows that 
indicate changes and additions have been omitted. 


1.02 The motor units that provide electro- 

mechanical rotating motion for operating 
various teletypewriter apparatus are of two 
basic types: synchronousandseries governed . 
Both types are self-contained motor units, with 
characteristics adaptable for use with standard 
power sources. 


1.03 The synchronous type motor units (Fig- 

ures 1, 2, and 3) are available in minia- 
ture (25 millihorsepower), standard, and heavy 
duty ratings. These motor units must be oper- 
ated froma standard, single-phase, regulated 
power source with specifications as listed in 
Tables A and B. 


1,04 The series governed type motor units 

(Figure 4) are available in standard and 
heavy duty horsepower ratings and may be oper- 
ated from regulated or unregulated, standard, 
single-phase power sources, or de (direct cur- 
rent). The series governed type motor unit is 
alsoavailable for operation with 48 volts de only, 
Specifications are given in Tables C, D, and E. 


2. DESCRIPTION 


2.01 In general, the synchronous motor units 

consist of a motor and mounting arrange- 
ment, and the required starting and protective 
devices. Variations of this type are described 
below. 


SYNCHRONOUS MOTOR UNITS 


A. Miniature Synchronous Motor Units (Fig- 
ure 1) 


2.02 The 25 millihorsepower miniature syn- 

chronous motor units consist of a two- 
pole wound stator and two end shields that sup- 
port a squirrel cage type rotor. The motor is 
Secured to its bracket-type cradle by means of 
resilient mounts at each end, which tend to re- 
duce the transmission of vibrations from the 
motor to the drivenapparatus. A starting relay, 
capacitor and thermostatic cutout switch are 
mounted under the cradle. The thermostatic 
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Figure 1 - Typical Miniature Synchronous Motor Unit 


cutout switch protects the motor windings from 
excessive current drawn by the motor. It ca 
be reset manually 


2,03 The variations of the miniature syn- 

chronous include 3600 rpm (60 hertz 
units) and 3000 rpm: (50 hertz units) operation; 
anexternal fuse instead of the thermostatic cut- 
out switch; single or dual air ducts to improve 
ventilation, or an air shield to isolate the in- 
coming cool air from the outgoing heated air; 
and mounting of control parts on the side of the 
motor instead of under the cradle. 


B, Standardand Heavy Duty Synchronous Motor 
Units 


2.04 The standard and heavy duty synchronous 

motor units (Figure 2) consists of a two- 
pole wound stator and two end shields that support 
a ball bearing rotor. A combination handwheel 
and fan (new-style handwheel and fan is made of 
plastic — Figure 3) is mounted on the motor 
shaft, and two fans are mounted at each end of 
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e rotor within the end shields. 


The opposite 
a tapped hole for mount~ 
A motor starting relay, 
capacitor, and thermostatic cutout 
switch are mounted in a compartment of the 
tor mounting bracket. The thermostatic cut- 
it switch, which is reset manually, protects 
the motor winding from excessive current drawn 
by the motor. The motor is supported by resili- 
ent mounts which are part of the end shields and 
id in place by straps attached to the 
pracket. The resilient mounts tend to 
reduce the transmission of vibration from the 
motor to the driven associated apparatus. 


startin 


which are he 


Variations of the standard and heavy duty 
synchronous motor units include: 3600 
rpm (60 hertz units) and 3000 rpm (50 hertz 
units) operation; 1/20 and 1/12 horsepower 
ratings; replacement of the fan with a gear to 
reverse the direction of rotation for suchappli~ 
cations as the high speed punch unit; invexied 
nounting for installation in the Wall Mounted 
Page Printer Set, for example; re-location of 
control parts to meet varying installation re- 
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quirements as in the Multiple KSR and RO Set 
where the control parts are mounted in a com- 
partment at the rear of the fan. Some standard 
and heavy duty synchronous motor units have the 
start relay and start capacitor held in position 
with springs by hooking the ends of the springs 
through the projections in the sides of the mount 
ing bracket, 


SERIES GOVERNED MOTOR UNITS (Figure 4) 


2.06 The series governed motor units typi- 

cally consist of a motor, speed regulator 
(governor), protective and control devices, and 
@ mounting. Variations of this type are de- 
scribed below. 


re 2 - Typical Standard or Heavy Duty Synchronous Motor Unit 


A. 1/20 Horsepower Motor Units (AC/DC and 
AC Only) 


2.07 The1/20 hpseries governed motor unit 

consists of a series type motor, speed 
governor, motor mounting bracket, and a hous- 
ig for the governor resistors and spark sup- 
pression capacitor. The governor is mounted 
onan extension of the armature shaft and includes 
afan that circulates air through the motor. The 
opposite end of the shaft contains a tapped hole 
for mounting the driving gear. Targets for speed 
checking purposes are provided on the governor 
cover. The motor is mounted by means of resili- 
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Figure 3 - Typical Standard or Heavy Duty Synchronous Motor Unit 
With New-Style Plastic Handwheel 


‘ent mounts at each end shield that are fastened 
to the mounting bracket by straps. The ac only 
motor unit is furnished witha bidirectional switch 
controlled governor. 


2,08 A variation of the motor unit described 
in 2.07 is available with electrostatic 
shielding and radiofrequency noise suppression. 
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B. 1/20 Horsepower Motor Units Variable 
Speed (AC/DC and AC Only) 


2.09 These motor unitsare similarto the units 
described in 2.07 and 2,08 but have a 
gear arrangement permitting changing the motor 
speed manually while the motor is in operation, 
The ac only motor unit is furnished with a bi- 
directional switch controlled governor. 
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TARGET 
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MOUNTING 
STRAP 


MOTOR 
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Figure 4 - Typical Series (Governed) Motor Unit 


1/15 Horsepower Motor Units (AC/DC and 
AC Only) 


2,10 These motor unitsare similar tothe units 

described in 2.07, but are equipped with 
electrostatic shielding and radio frequency noise 
suppression. Theac only motor unit is furnished 
with a bidirectional switch controlled governor. 


The higher horsepower rating accommodates, 
for example, the requirements of the Automatic 
Send-Receive Set. 


D, 1/18 Horsepower Motor Units (DC) 


2.11 These motor units are designed to oper- 

ate with 48 volts de only and are equipped 
with electrostatic shielding and radio frequency 
noise suppression. 
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TABLE A 


TECHNICAL CHARACTERISTICS OF MINIATURE SYNCHRONOUS MOTOR UNITS 


LMUIO, LMU20, LMU24, LMU26, 
CHARACTERISTICS LMU31, LMU45, MU43, LMUS6 LMU35 
Rated Horsepower 25 Millihorsepower 25 Millihorsepower 
Input Voltage 115 +10% AC 115 #10% AC 
Phase Single Single 
Frequency 60 hertz, +0.75% 50 hertz, +1% 
Input Current 
(Full Load - Amperes) 
Starting 5.0 3.0 
Running 1.25 047 
Power Factor * 
(Pull Load) oe 
Watts Input % 
(Full Load) we 
Start Capacitor 88-108 UF 64-77 UF 
Run Capacitor : 7.0 UF 
Speed 3600 RPM 3000 RPM 
Rotation Clockwise viewed from pinion end | Clockwise viewed from pinion end 
Mounting Upright Upright 
Other LMU19 - Relay, capacitor, and | LMU3S - Contains no thermo- 
Distinguishing thermostatic cutout switch static cutout device, Fused 
Characteristics mounted on motor bracket. (0.8A) externally. Relay and 
capacitors mounted on motor 
LMU20, LMU26 - Relay, capaci- | mounting bracket. Equipped 
tor, and thermostatic cutout with a ventilator bracket and 
switch mounted on motor bracket. | bidirectional switch. 
LMU20 has a ventilator bracket, 
LMU26 none. 
LMU24 - Twin exhaust ducts. 
Relay and capacitor mounted on 
motor bracket, No thermostatic 
cutout switch. "Fused externally. 
Latest design have double shaft. 
LMUS1 - Capacitor and thermo- 
static cutout switch mounted on 
motor bracket. Relay mounted 
on bracket assembly, 
LMU45, MU43 - Relay, thermo- 
static cutout switch mounted on 
motor bracket. Capacitor mounted 
on motor shield. Wiring for exter- 
nal start switch noise suppressor 
(LMUS5 only). 
LMUS6 - Has double shaft. 
Similar to LMU24 except no 
lt ventilator brackets. 
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TABLE C 
TECHNICAL CHARACTERISTICS OF SERIES GOVERNED MOTOR UNITS FOR 
LMUG, 13, 28, 29, 39, 41 


MUS, LMUze, 
CHARACTERISTICS LUA! LMUI3, LMU39 Lava 
rated Horsepower 20 ts vis e 
Input Voltage 115 210%, Ac/Dc 115 +10%, AC/DC 48 10%, Dc 
Phase Single Single 5 
Frequency 25, 50, or 60 25, 50, or 60 
hertz, or DC hertz, or DC - ( } 
Input Current Hertz Hert 
(Full Load Amperes) Bs Oe 
starting 24027 19 18/45 40 28 34 13 
Running 116 1.36 1.12 093] 21 2.39 1.8 1.7 25 
Power Input (Watts) | 123 114 92 1,07 | 235 200 190 195 120 
Power Factor 
(Full Load) 90% 4% 1% - | 96.0% 87% 70% - 2 
Heat Dissipation (Watts) | 86 87 55 70 | 130 97.2 94,2 111 6 
Series Resistor (Ohms) |25 - - 50 | 12 - - 20 a *» 
‘Target Indicator 4, 6, and 35 Spot 4,6, and 35 Spot | 4, 6, and 35 Spot 
Governed speed 3600 RPM 3600 RPM 3600 RPM 
Rotation CCW viewed from Cew viewed from | CCW viewed from 
| commutator end commutator end | governor end 
| 
| Mounting Upright LMUIS - Inverted | LMU29 - Upright 
LMU39 - Upright 
RF Shielding LMU28, LMU Muse LMU29 
RF Suppression LMv2e, LMUAI LMu39 Lae 
Other Distinguishing | Control parts com- | LMU39 governor No screened 
Characteristics partment rectangular | resistor mounted on | governor cover r) 
on LMUS, LMU28, | a heat sink in stepped_| on LMU29 with 
and LMU governor | compartment. LMUI3 | stepped com- 
resistor mounted on | cradle compartment | | partment, 
heat sink in stepped | is rectangular. 
compartment. ( } 
= 
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TABLE D 
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TECHNICAL CHARACTERISTICS OF SERIES GOVERNED MOTOR UNITS FOR 


LMUS7, 61, 63, 64, YMU5 


CHARACTERISTICS 


LMU61, YMUS 


LMUS7, LMU63, LMU64 


Rated Horsepower 
Input Voltage 
Phase 

Frequency 


Input Current 
(Full Load Amperes) 


Starting 
Running 
Power Input (Watts) 


Power Factor 
(Full Load) 


Heat Dissipation (Watts) 
Series Resistor (Ohms) 
‘Target Indicator 
Governor Speed 


Rotation 


Mounting 


RF Shielding 


RF Suppression 


Other Distinguishing 
Characteristics 


1/15 


115 +10%, AC only 


Single 
25, 50, 60 hertz 


Hertz 


1/20 

115 +10%, AC only 
Single 

25, 50, 60 hertz 


Hertz 


30 


4.5 5.0 3.8 


Rw- = 
4, 6, and 35 spot 
3600 RPM 


CCW viewed from com- 
mutator end 


Upright 


LMU61, YMU5 
Motor Only 


LMUB1 


LMU61 control parts 
mounted within end shield. 
Has bidirectional switch. 


YMUS control parts mounted 
within end shield. Has 
bidirectional switch, 


ws 50 60 
2a SA 12:2 
L.3) 4S, We: 


82 6183 


2° - = 
4, 6, and 35 spot 
3600 RPM 


CCW viewed from com- 
mutator end 


Upright 
LMU63, LMU64 


LMU63, LMUG4 


LMUST, LMU63, and 
LMU64 have control parts 
mounted within end shield. 
LMUS3 noise suppressor 
mounted in square con- 
tainer. 


LMU64 noise suppressor 
mounted in rectangular 
container. 


LMUS7, 63, and 64 have 
bidirectional switch, 
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TABLE E 


TECHNICAL CHARACTERISTICS OF SERIES GOVERNED MOTOR UNITS FOR LMU47, 60 


CHARACTERISTICS 


LMUs7 


LMU60 


Rated Horsepower 
Input Voltage 
Phase 

Frequency 


Input Current 
(Full Load Amperes) 


Starting 
Running 
Power Input (Watts) 


Power Factor 
(Full Load) 


Heat Dissipation (Watts) 
Series Resistor (Ohms) 
‘Target Indicator 
Governor Speed 


Rotation 


Mounting 
RF Shielding 
RF Suppression 


Other Distinguishing 
Characteristics 


1/20 

115 +10%, AC/DC 
Single 

25, 50, 60 hertz, DC 


Hertz 


1/20 

115 +10%, AC only 
Single 

25, 50, 60 hertz 


Hertz 


sz 2 © 


8 


ae 20 ke 126 
1,18 1.34 1.12 0,93 


123 11492107 


90% Ub 1% — 


a6 87 «5570 


2 — — 50 
3600 RPM 
CCW viewed from com- 
mutator end 
Upright 
LMu47 
LMUs7 


Variable speed control 
parts mounted in stepped 
‘compartment. 


=z 30 «oO 
24028 oad 
L243 12 


7 ©=70 65 


3600 RPM 


CCW viewed from com- 
mutator end 


Upright 
LMus0 
LMus0 


Variable speed control 
parts mounted within end 
shield. Noise suppressor 
mounted in rectangular 
cradle compartment. Has 
bidirectional switch. 
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3. PRINCIPLES OF OPERATION 


SYNCHRONOUS MOTOR UNITS (Figures 1, 2, 
and 5) 


3,01 The following description of operation 
applies to the miniaturized, standard, 
and heavy duty synchronous motor units. 


3.02 The stator of the synchronous motor has 

two windings: a starting winding and an 
operating (or run) winding. The starting wind 
ing, starting capacitor and the normally-open 
contacts of the starting relay are connected in 
series. The coil of the current-operated start- 
ing relay is connected in series with the oper- 
ating winding. When power is applied, the ini- 
tial current through the operating winding (and 
also the starting relay coil) energizes the relay, 
and its contacts close the circuit to the starting 
winding. As the speed of the rotor increases, 
the current in the operating winding decreases 
and, when the current has decreased to a pre- 


SUPPRESSION 
ETWORK 
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determined magnitude, the starting relay de~ 
energizes. Its contacts open and remove the 
starting winding from the operating circuit. The 
rotor continues to accelerate until it reaches 
the synchronous operating speed. Rotation is in 
the counterclockwise direction, as viewed from 
the fan or short-shaft end of the motor. 


3.03 The thermostatic cutout switch is con- 

nected in series with both stator wind- 
ings. This temperature operated device opens 
the circuit to these windings whenever exces- 
sive current is drawn, such as may occur if the 
motor is stalled, thereby preventing overheating 
and damage to the motor and control parts. The 
switch may be reset after the unit has cooled 
by depressing a pushbutton. 


3.04 In some motor units a suppression net- 

work is wired inparallel with the starting 
‘winding to suppress arcing of the relay contacts 
(Figure 5). 


ROTOR 


MOTOR START RELAY 


115 VAC 
60 


OPERATING WINDING 


STARTING WINDING 


STARTING CAPACITOR 


THERMOSTATIC CUTOUT 
SWITCH 


Figure 5 - Typical Synchronous Motor Unit Schematic Diagram 
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3,05 The following description of operation 
applies to synchronous motors with a bi- 
directional switch (Figure 8). 


3,06 The stator of the synchronous motor has 

two windings: a starting winding and an 
operating (or run) winding. When power is ap- 
plied to the motor terminals, the initial current 
through the relay coil, in series with the oper- 
ating (or run) winding, energizes the relay. Its 
contacts close applying current to the gate of the 
bidirectional switch through a resistor, thus 


MOTOR START 
RELAY 


applying power to the start capacitor. As the 
speed of the rotor increases, current through 
the operating winding decreases and, when the 
current has decreased toa predetermined magni- 
tude, the starting relay de-energizes. The con- 
tacts then open, breaking the flow of current 
supplied to the gate of the bidirectional switch, 
and disconnect the starting winding and start 
capacitor from the line. The rotor continues to 
accelerate until it reaches the synchronous oper- 
ating speed. Rotationis in the counterclockwise 
direction, as viewed from the leads end of the 
motor. 


OPERATING 
‘WINDING 


BIDIRECTIONAL 
‘SWITCH 


ROTOR 


RUNNING 
CAPACITOR 


STARTING 
CAPACITOR 


STARTING 
WINDING 


115 V AC 


MOTOR START 
RELAY CONTACTS 


Figure 6 - Typical Synchronous Motor Unit Schematic Diagram 
With Bidirectional Switch 


Page 14 


SERIES GOVERNED MOTOR UNITS 


3.07 The following description of operationis 
applicable to ac/dc series governed 
motor units Figures 3 and 7. 


3.08 The series wound motor utilizes an elec- 

tro-mechanical governor for speed reg- 
ulation. The governor regulates the speed at 
3600 rpm, +1 percent, by alternately increasing 
and decreasing the current in the series con- 
nected field windings and armature, which are 
also in series with a governor contact. A 


ELECTRICAL NOISE 
SUPPRESSION CAPACITORS 
FOR BRUSHES 
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resistor (high-wattage) and capacitor are con- 
nected in parallel with the governor contact, 
The contact is held closed under the tension of 
a spring which is adjusted to maintain this con- 
dition during speeds up to a predetermined rate, 
With the contact closed, the resistors are short. 
ed out. When the speed of the motor exceeds 
the predetermined rate, the centrifugal force 
acting upon the contact momentarily overcomes 
the spring tension and the contact 1s opened, 
This removes the short from the resistors and 
they then appear in series with the field wind- 
ings and armature, reducing their current, and 
consequently reducing the speed of the motor. 


GOVERNOR 
CONTACT SCREW 


SERIES FIELD 
WINDINGS 


ARMATURE 
BRUSHES 


GOVERNOR 
BRUSHES 


CENTRIFUGAL 
GOVERNOR 
MECHANISM 


ELECTROSTATIC 
SHIELD 


SERIES RESISTANCE 
FOR GOVERNOR 
1 CIRCUIT 


osuF | ¢ 


46 i 
os ee SUPPRESSION 


CAPACITOR FOR 
GOVERNOR CIRCUIT 


x ELECTROSTATICALLY 


SHIELDED COMPARTMENT 


Figure 7 - Typical AC/DC Series Governed Motor Unit Schematic Diagram 
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3.09 The tension on the contact spring is ad- 

justable to maintain the motor speed at 
3600 rpm. To make this adjustment, a target is 
provided to compare the motor speed with a 
standard. The outside surface of the governor 
cover is finished in white with three rows of 


ELECTRICAL NOSE 
SUPPRESSION CAPACITORS 
FOR BRUSHES. 


black spots equally spaced about its periphery. 
‘The outer, center, and inner rows contain four, 
six, and thirty-five spots, respectively. The 
four spot row is a target which should remain 
essentially stable at 3600 rpm, when viewed 
through the moving shutter of a’120 vibrations 


GOVERNOR 
CONTACT 


GOVERNOR 
CONTACT SCREW 


ARMATURE. 
BRUSHES 


GOVERNOR 
BRUSHES 


CENTRIFUGAL 
GOVERNOR 
MECHANISM 
BIDIRECTIONAL 
SWITCH 


410. 0.11 UF 


ay] 


0.25 UF 


SUPPRESSION 
NETWORK 


ELECTRICAL NOISE 


SUPPRESSOR 


Figure 8 - Typical AC Only Governed Motor Unit Schematic Diagram 
With Bidirectional Switch 
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per-second tuning fork. The six spot and thirty- 
five spot rows serve as targets when using an 
87.5 vibration-per-second tuning fork. ‘The six 
spot row is used to approach an on-speed set- 
ting and the thirty-five spot row is used to ar- 
rive at an accurate setting of $600 rpm. 


3,10 The following description of operation is 

applicable to acseries governed motor 
units furnished with a bidirectional switch (Fig- 
ure 8). 


3.11 The series wound motor utilizes an elec~ 

tromechanical governor for speed regu- 
lation. The governor regulates the speed 3600 
rpm +1 percent by alternately increasing and 
decreasing the current in the series connected 
field windings and armature, which are also in 
series with a bidirectional switch controlled by 
the governor contacts. Normally the governor 
contact spring holds the governor contact against 
the contact screw. When the speed of the motor 
exceeds a predetermined rate, the centrifugal 
force developed on the governor contact over- 
comes the pull of the governor spring, and the 
governor contact opens, removing the trigger of 
the bidirectional switch, and therefore, decreas- 
ing the speed of the motor. The switch will 
then go into and remain in the blocking or non- 
conducting state when the alternating current 
crosses the zero reference point. Therefore, 
no power is applied to the motor until such time 
that the contacts again close and gate triggers 
the switch back into the conducting state. This 
will occur for either polarity of applied voltage. 
For motor speed adjustments see 3,09. 


18S 4, SECTION 570-220-100TC 


SERIES GOVERNED MOTOR UNITS VARIA- 
BLE SPEED 


3.12 The variable speed motor units are not 

‘equipped with governor control linkage, 
tachometer, or gears. The parts are supplied 
in modification kit TP173518, 


3.13 The variable speed motor has a range of 

1800 to 4150 rpm and can be adjusted to 
within +1 percent of a specific speed while the 
motor is running. In this externally controlled 
governor, the adjusting screw is turned by a 
gear train actuated by the rotation of the motor. 
The gear train at its driven end is divided into 
two branches with an odd number of gears (three) 
inone branch and aneven number of gears (four) 
in the other. This provides for turning the ad- 
justing screw in either direction to increase or 
decrease the tension of the governor spring. ‘The 
pinion of each branch of the gear trainis located 
fon the same center as the motor shaft. The 
Pinions are part of the brake disc assembly; an 
assembly which is free to idle on the stud to 
which it is mounted. When the speed is not 
being changed the gears donot rotate but merely 
revolve with the governor on which they are 
mounted, However, if a brake shoe is moved 
against either brake disc, by operating the lever 
SLOW or FAST that brake disc and its associated 
pinion turn the spring tension and adjusting 
screw. Changing of the spring tension causes 
the motor speed to change. For governor oper- 
ation for ac/de motor units refer to 3.08, For 
motor units operating on ac (with bidirectional 
switch) refer to 3.09. 
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